Prior research documents significant negative long-term stock returns following bond-rating downgrades. Some downgraded firms are placed on credit watches before downgrades, and we find that the post-downgrade stock underperformance of such firms is significantly reduced. We explore two explanations for the difference in post-downgrade stock performance that are not mutually exclusive: (a) a credit watch placement provides an early signal of the subsequent rating downgrade and gives investors more time to better understand the information content of the downgrade (the early-disclosure effect), and (b) a credit watch placement induces better recovery from credit deterioration for the downgraded firm in the long run (the recovery effect). We find that firms receiving watch-preceded downgrades show better improvements in operating profitability, financial leverage, and overall default risk, and are less likely to be further downgraded in future periods, compared with firms that are directly downgraded. Our findings suggest that the recovery effect is important in explaining downgraded firms' performance in the long run and provide new evidence in support of the premise in the recent literature that credit watches can induce on-watch firms' efforts to restore deteriorated credit quality.
Introduction
Prior literature documents significant stock price reactions to credit-rating downgrades (see, for example, Goh & Ederington, 1993; Hand, Holthausen, & Leftwich, 1992; Holthausen & Leftwich, 1986; Jorion, Liu, & Shi, 2005, among others) . In addition, Dichev and Piotroski (2001) report statistically significant and economically large, negative abnormal stock returns following downgrades over the 1970-1997 period. They attribute this finding to investors' failure to fully anticipate the continual deterioration in the downgraded firms' performance. This study examines the association between post-downgrade stock returns and pre-downgrade credit watch placements to explore the informational and contracting roles of credit watches.
1 Frost (2007) points out that credit ratings play both an informational role and a contracting role in the capital market.
A credit watch is a formal rating surveillance procedure. When a rating agency observes a change in a bond issuer's creditworthiness that might affect the issuer's credit rating, the rating agency may place the issuer (and its bond issues) under a formal credit review, thereby initiating the credit watch process. Upon watch placement, the rating agency issues a public warning about the review, which provides narratives about factors that are relevant for rating decisions and the likely direction and magnitude of the possible rating change. In line with rating agencies' claim that credit watches help maintain the stability of credit ratings while supplying timely information to the market (Keenan, Fons, & Carty, 1998) , prior research documents an increasing use of credit watches in the rating change process in recent years (Chung, Frost, & Kim, 2012) .
Some but not all downgraded firms are placed on credit watches before downgrades. Chung et al. (2012) report that firms are more likely to be placed on credit watches before downgrades when demand for timely information is greater and when issuing a watch helps prevent an abrupt rating change (e.g., when firms are larger or in a regulated industry, or when the rating change is multi-notch). We refer to the downgrades that result from credit watches as watch-preceded downgrades and the downgrades that are not preceded by credit watches as direct downgrades. We propose that it is important to distinguish between watch-preceded downgrades and direct downgrades when investigating downgraded firms' long-term stock returns for two reasons.
First, rating agencies claim that credit watches are important leading indicators of oncoming rating changes (Keenan et al., 1998; Standard & Poor's [S&P], 2006) . Information revealed by rating agencies upon credit watch placements can help investors assess changes in the creditworthiness of firms placed on credit watches (in short, on-watch firms) before the subsequent downgrades. In this case, a credit watch placement can lead to negative stock price reactions in the pre-downgrade period and reduced stock underperformance in the post-downgrade period (hereinafter, the early-disclosure effect).
Second, credit watches can be associated with better recovery from deteriorated credit quality. Boot, Milbourn, and Schmeits (2006) propose that (a) rating agencies are more likely to place a firm on a downgrade watch if the firm, ex ante, has greater potential to recover from credit deterioration; and (b) credit watches can serve as an implicit contracting mechanism to induce on-watch firms' efforts to restore the deteriorated credit quality. Consistent with Boot et al.'s prediction that credit watches induce recovery efforts, Chung et al. (2012) find that on-watch firms take remedial actions to restore credit quality. Both greater potential and more effort toward restoring credit quality can contribute to better long-term improvements in downgraded firms' fundamentals. As a result, although downgraded firms fail to fix their credit deterioration before downgrades, those placed on credit watches are likely to have better long-term recovery ex post in post-downgrade periods (hereinafter, the recovery effect).
Both the early-disclosure effect and the recovery effect predict reduced negative postdowngrade stock returns for firms that receive watch-preceded downgrades, and the two effects are not mutually exclusive. Indeed, we find that firms receiving watch-preceded downgrades outperform firms receiving direct downgrades in 12-month, post-downgrade abnormal stock returns, and the difference is economically significant (e.g., 11% in cumulative abnormal returns and more than 6% in abnormal buy-and-hold returns, both adjusted for firm size and book-to-market ratio). Alternative research specifications using FamaMacBeth regressions and Fama-French three-factor regressions provide consistent results of a similar magnitude. Additional robustness tests show that our findings are not driven by mergers and acquisitions (M&As) or by delisted firms.
We then investigate whether the different post-downgrade stock performance between direct and watch-preceded downgrades can be explained by the two aforementioned effects of credit watches. We find some support for the early-disclosure effect when analyzing stock price reactions to downgrade announcements and dispersions of analyst forecasts around downgrades. Other findings, however, suggest that the early-disclosure effect is unlikely to be the only explanation for the different 12-month, post-downgrade stock returns between direct and watch-preceded downgrades. For example, we find that the observed difference in stock returns exists only among investment-grade firms, which cannot be explained by the early-disclosure effect.
We next explore whether the recovery effect helps explain the observed difference in long-term, post-downgrade stock performance. We examine downgraded firms' operating performance and financial leverage, two key determinants of corporate credit quality, as well as firms' overall default risk around the years in which they are downgraded. We find greater and timelier improvements in these measures for watch-preceded downgrades than for direct downgrades; this difference exists only among investment-grade firms. We also find that firms receiving watch-preceded downgrades are less likely to be further downgraded in subsequent periods. Again, this difference exists mainly among investment-grade firms.
Together, these findings suggest that the difference in the long-term, post-downgrade stock returns between direct and watch-preceded downgrades is driven mainly by the recovery effect. Pre-downgrade credit watch placements are associated with better recovery from credit deterioration in the post-downgrade period.
This article contributes to the literature in several ways. First, our study responds to Frost's (2007) call on accounting researchers to contribute to the understanding of creditrating agencies' role in capital markets. Especially, our study provides new evidence in support of the contracting role of credit ratings in maintaining corporate creditworthiness (Boot et al., 2006; Chung et al., 2012) . While prior research focuses on recovery efforts within the watch period, we extend the recovery horizon to include the post-downgrade period and document the actual impacts of bond issuers' recovery efforts on corporate creditworthiness beyond the watch periods. We extend Chung et al. (2012) by showing that firms placed on watches before downgrades outperform directly downgraded firms in restoring profitability, financial leverage, and overall default risk in the long run. In addition, our finding that firms with watch-preceded downgrades are significantly less likely to be further downgraded speaks directly to firms' incentive to make recovery efforts that benefit them in the post-downgrade periods.
Second, our findings suggest that it is important to consider credit watches when examining downgraded firms' long-term stock returns. Dichev and Piotroski (2001) suggest that long-term, post-downgrade stock underperformance is related to investors' failure to fully anticipate the continual deterioration in downgraded firms' future performance. We find that firms placed on pre-downgrade credit watches show greater improvements in profitability, leverage, and overall default risk than those not placed on watches. This suggests that credit watch placement is a leading indicator of post-downgrade performance improvement. Credit watches thus may have a practical benefit, in that investors can use them to identify downgraded firms that are more likely to reverse their credit deterioration.
Finally, our article differs from prior research by analyzing the interplay between credit watch and rating change from a new angle: We examine the impacts of credit watches on stock returns and other performance measures after controlling for rating downgrades. Without this control, the potential consequences of downgrades become a confounding factor to study the long-term impacts of credit watches. In addition, our finding that the effectiveness of recovery efforts induced by credit watches is conditional on firms' credit quality provides additional evidence to help explain market anomalies related to lowcredit-quality firms.
The rest of the article is organized as follows. ''Background Information and Literature'' section introduces the credit watch procedure and reviews the related literature. ''Data and Sample Description'' section describes the data used in our study. ''Analysis of Post-Downgrade Stock Underperformance'' section documents the difference in post-downgrade stock performance between watch-preceded downgrades and direct downgrades and related robustness tests. ''The Early-Disclosure Effect Versus the Recovery Effect of Credit Watch'' section analyzes the association between credit watch placements and performance impacts of downgraded firms' recovery efforts. The ''Conclusion'' section concludes the article.
Background Information and Literature

The Credit Watch Process
Credit-rating agencies introduced credit watches into their rating process in the early 1980s as part of their efforts to continuously monitor existing credit ratings.
2 When rating agencies observe deviations from the expected performance or certain events that might change a bond issuer's credit quality and the ratings of its bond issues in the near term, rating agencies may place the bond issuer/issues under a formal credit review and communicate this information to the market, thereby initiating the credit watch process.
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Upon a credit watch placement, a rating agency issues a public warning to investors indicating a potential rating change. This warning provides narratives about factors that are relevant for rating decisions, as well as the likely direction and magnitude of the possible change. For example, Moody's Investors Service placed Warner Music Group Corp. on a credit watch for a possible downgrade on February 9, 2011, and stated, 4 Moody's Investors Service placed on review for possible downgrade its ratings for Warner Music Group Corp. . . . The review is prompted by weaker than expected operating performance which has led to high leverage relative to the company's current credit ratings. . . . In light of the company's under performance relative to expectations, the focus of our review includes the following: management's commitment to maintain moderate leverage and its ratings, including the ability to take near term actions that might mitigate concerns related to revenue declines; WMG's plans to improve operating performance over the intermediate term in light of competition and challenging industry dynamics. . . . (emphasis added) As clearly stated in Moody's Watchlist placement announcement, the credit watch analysis is forward-looking, and a bond issuer's ability to mitigate or reverse the decline in credit quality over both the near term and the intermediate term is a key factor to consider. The rating agency then obtains and analyzes additional information to determine whether there is a significant change in the on-watch firm's long-term creditworthiness. At the end of the watch process, the rating agency may issue a rating change consistent with the initial prediction made at the time of the credit watch placement or confirm that the original rating remains unchanged.
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Nowadays, credit watch is a prevalent rating action and a formal process of rating surveillance. Credit watch reviews precede a significant portion of rating changes. Rating agencies claim that credit watches help maintain the stability of long-term bond ratings while providing additional information to the market. Nevertheless, this increasingly important credit event and its implications are still relatively under-explored.
Literature Review
Early studies on credit watches focus on testing the information content of watch placements using short-window returns. Holthausen and Leftwich (1986) show negative abnormal stock returns for companies placed on the S&P's CreditWatch for possible downgrades. They also find that S&P's rating changes that are not preceded by credit watches trigger greater stock price reactions than those resulting from credit watches, suggesting that credit watches partially preempt the information content of subsequent rating changes. Hand et al. (1992) examine the informativeness of announcements of additions to S&P's CreditWatch to both bond and equity investors and find significant stock and bond returns to unexpected CreditWatch placements.
A credit watch not only serves as an early indicator of the upcoming rating change but also conveys additional information about other fundamental differences among rated firms. For instance, Boot et al.'s (2006) theoretical work provides an interesting and coherent explanation of the role of credit watches. First, Boot et al. propose that the likelihood of firms being put on credit watches after experiencing a deterioration in credit quality is related to the ex ante effectiveness of their recovery efforts. That is, rating agencies put a firm on a credit watch only if they expect there is a reasonable likelihood that the firm's recovery effort will restore credit quality. Second, Boot et al. propose that credit watches may serve as an implicit contracting mechanism to induce on-watch firms to embark on more effective and better-planned recovery efforts to restore deteriorated credit quality ex post. It follows that, among firms with deteriorating credit quality, rating agencies expect on-watch firms, ex ante, to be more likely to restore their credit quality. On-watch firms, ex post, exert more effort to recover from credit deterioration. Chung et al. (2012) provide a comprehensive analysis of credit watches. Using Moody's Watchlist data, Chung et al. investigate factors that lead to credit watch placements, how credit watches relate to subsequent rating changes, and bond issuers' and investors' reactions to credit watches. They find that credit watches are usually triggered by changes in bond issuers' financial risk and performance, as well as important corporate events, such as M&As, restructuring activities, litigations, and accounting irregularities.
6 Among downgraded firms, they find that rating agencies are more likely to put firms on credit watches before downgrades when market participants have a greater demand for such firms' credit information and when credit watches help maintain rating stability and reduce abrupt rating changes. They also find that the majority of on-watch firms take remedial actions (e.g., efforts to reduce financial risk and improve profitability) to try to address rating agencies' concerns and fix their credit quality. They document significant stock price reactions to both downgrade and upgrade watches. They also find that stock returns around watch placements seem to predict subsequent rating changes and that investment-grade issuers have less negative stock returns for being listed on downgrade watches.
Credit Watch and Long-Term, Post-Downgrade Stock Returns Dichev and Piotroski (2001) document statistically significant and economically large, negative abnormal stock returns following credit-rating downgrades. For bond issuers that are parent firms, abnormal stock returns in the 12-month post-downgrade period accumulate to about 14%. Post-downgrade negative stock returns are especially pronounced for small, speculative-grade firms. They find that downgraded firms continue to report worsening fundamentals and that returns in the earnings announcement periods account for a large portion of the stock underperformance after rating downgrades. They attribute their findings to investors' underreaction to the implications of downgrades.
While Dichev and Piotroski (2001) acknowledge that omitting credit watches' impacts ''might understate the true reaction to the announcements of bond rating changes'' (p. 182), they do not incorporate the impact of credit watches into their analysis because of data limitations (Moody's Watchlist reviews became a formal rating procedure in 1992). Although credit watches precede only about 6% of downgrades from 1970 to 1997 (the sample period examined in , they lead to about 33% of all downgrades from 1992 to 2008, with even broader coverage in recent years. It is also worth noting that the regulatory environment concerning rating agencies' service and information disclosures has changed dramatically over the past 15 years. These changes in the rating process warrant further analysis of the potential impact of credit watches on long-run stock performance following downgrades. As credit watch placements are announced 3 to 4 months before rating changes, on average, and rating agencies disclose the key factors for credit assessment in news releases, credit watch placements likely help investors predict and understand the implications of subsequent downgrades. The disclosure of information about firms' creditworthiness through credit watches results in negative stock price reactions before downgrades and may reduce stock underperformance in the post-downgrade period. We refer to this effect on post-downgrade stock returns as credit watches' early-disclosure effect.
Moreover, following the recent literature (Boot et al., 2006; Chung et al., 2012) , we propose that firms receiving watch-preceded downgrades are likely to differ from directly downgraded firms in two ways. First, rating agencies ex ante consider firms receiving watch-preceded downgrades to have greater recovery potential than firms receiving direct downgrades. Second, on-watch firms are more likely to take actions to restore deteriorated credit quality. These differences likely, ex post, lead to divergent recovery outcomes and performance among downgraded firms in the long run. Although a downgrade following a credit watch indicates a failure to fully recover from the credit deterioration during the watch period, firms receiving watch-preceded downgrades may still outperform firms receiving direct downgrades on key measures of creditworthiness or in the improvement of such measures in the long run. Therefore, we extend the recovery horizon to include postdowngrade periods. We argue that firms make recovery efforts even after being downgraded to avoid a further rating slide, because rating agencies tend to closely monitor recently downgraded firms, and an initial downgrade often is followed by a series of subsequent downgrades. For example, Moody's further downgrades 39% of downgraded firms within a year, 50% within 2 years, and 56% within 3 years. Rating downgrades have significant negative impacts on firms' financing costs in both the credit and the equity markets, including higher interest rates on bank loans and corporate bonds, more stringent loan/debt covenants, higher expected returns from equity investors, and less marketability to institutional investors. If the market does not fully anticipate and, instead, learns the difference in downgraded firms' ability to restore creditworthiness over time, we would expect better post-downgrade stock performance for firms receiving watch-preceded downgrades than for firms receiving direct downgrades. Hence, credit watches likely have a recovery effect on post-downgrade stock returns.
Data and Sample Description
We collect bond issuers' rating downgrades and credit watch placements from Moody's Default Risk Service (DRS).
7 Moody's credit watch product, the Watchlist, offers data coverage since 1992. Moody's Watchlist citations include credit watches for both bond issues and issuers. We use the issuers' credit-rating/watch information for our study, because we focus on long-run stock returns and fundamental performance at the firm level.
Our sample starts in October 1992 and ends in December 2008. 8 We exclude issuers that are subsidiaries of other firms, because the impact of downgrades on subsidiaryissuers' ratings can be confounded by their parent firms' credit quality. We collect stock returns from CRSP for issuers whose common stocks are traded on the NYSE, AMEX, or NASDAQ. We use CUSIPs to match Moody's credit-rating data to CRSP returns when possible and hand-collect the CRSP permanent identification numbers (PERMNO) for the rest of our sample issuers. Accounting information is obtained from COMPUSTAT.
Panel A of Table 1 reports the annual distribution of issuer-rating downgrades and downgrade Watchlist placements from October 1992 to December 2008. The sample includes 2,239 parent-issuer-rating downgrades, of which 808 are preceded by downgrade Watchlist placements and 1,431 are not. The percentage of rating downgrades preceded by downgrade watches rises substantially, from an average of 23.7% in the 1990s to an average of 41.3% after 2000, consistent with statistics in Chung et al. (2012) and other studies. This trend reflects rating agencies' increasing use of credit watches for either information supply or monitoring. Panel B of Table 1 reports the statistics for the sample credit watch durations. The mean and median durations of the sample credit watches are 122 days and 97 days, and 80% of the watch reviews are resolved within 180 days.
Analysis of Post-Downgrade Stock Underperformance
We first examine the association between credit watch placements and post-downgrade stock returns. Following Dichev and Piotroski (2001) , we use three different measures of long-run abnormal stock returns, given the debated merits of each in prior long-term event studies (Mitchell & Stafford, 2001) . Our empirical finding is therefore not sensitive to the efficacy of individual estimates in detecting long-run, abnormal stock returns.
Cumulative and Buy-and-Hold Abnormal Stock Returns
We first measure long-run, post-downgrade abnormal stock returns using 12-month, postdowngrade cumulative abnormal returns (CARs) and buy-and-hold abnormal returns (BHARs). CARs have better statistical properties and provide a cleaner test of mispricing (Fama, 1998) , whereas BHARs better mimic investors' actual experience (Barber & Lyon, 1997) . Fama and French (1992, 1993) and several other recent studies find that size and book-to-market ratio are important determinants of cross-sectional stock returns.
We follow Dichev and Piotroski (2001) to adjust both return measures for size and book-to-market ratio. For each calendar month starting in October 1992, we form 25 (5 3 5) value-weighted portfolios of all NYSE, AMEX, and NASDAQ stocks based on size and book-to-market ratio. Size is measured using the closing price from the previous month and the most recent number of shares outstanding. The size-quintile breakpoints are based on NYSE firms only. Within each size quintile, we form five book-to-market portfolios, using book values equal to the last reported book value of equity for a period ending at least 6 months prior to the rating change (quarterly COMPUSTAT book values take priority over annual COMPUSTAT book values). For each month, we sort all firms with no rating changes into 25 (5 3 5) portfolios and calculate 25 value-weighted returns by portfolio. We then assign downgraded firms into 1 of the 25 (5 3 5) size and book-to-market matrices. Monthly abnormal stock returns equal the firm-specific monthly return minus the monthly return of the size and book-to-market matched portfolio. Firm-specific returns include delisting returns for both CARs and BHARs. Table 2 presents the average CARs and BHARs for the 12-month, post-downgrade period. In Panel A, we reproduce the 12-month, post-downgrade abnormal stock returns from 1970 to 1997 in Dichev and Piotroski (2001) using our data. The average CARs and BHARs are roughly at the same level and strongly significant, as is the case in Dichev and Piotroski. 9 Panel B presents the CARs and BHARs for our more recent rating-downgrade sample, and subsamples of watch-preceded downgrades and direct downgrades, respectively. On average, the CAR and BHAR for a downgraded issuer are 211.04% and 26.61%, respectively, and are both statistically significant. The CAR for watch-preceded downgrades remains significant but shrinks to 26.77%, whereas the CAR for direct downgrades becomes 213.45%. The difference (6.68%) is economically as well as statistically significant (p value = .028 and about 50% smaller for watch-preceded downgrades). Similar observations emerge regarding BHARs. The average post-downgrade BHAR is 26.61% for all downgraded firms, but only 22.61% for watch-preceded downgrades and 28.87% for direct downgrades. Comparisons of median CARs and BHARs show essentially the same pattern. 10 
Fama-MacBeth Regressions
As in Dichev and Piotroski (2001) , we use Fama-MacBeth regressions to mitigate the impact of possible cross-sectional clustering in watches/downgrades and of overlapping abnormal stock returns of consecutive downgrades.
11 For every month from November Note. This table presents average 12-month abnormal stock returns following parent firms' credit-rating downgrades from October 1992 to December 2008. BHARs are the buy-and-hold raw returns of sample firms minus the buy-and-hold returns for benchmark portfolios, matched by size and book-to-market ratio for the 12 months after the credit-rating change. CARs are the cumulative raw returns of sample firms minus the cumulative returns for benchmark portfolios matched on size and book-to-market ratio for the 12 months following the credit-rating downgrade. For comparative purposes, we recalculate the corresponding long-term abnormal returns for a period from 1970 to 1997, as in Dichev and Piotroski (2001) . The p values for the t test are reported in square brackets under the mean abnormal returns. BTM = book-to-market ratio; CAR = cumulative abnormal return; BHAR = buy-and-hold abnormal return.
1992 to December 2008, we use all CRSP firms to run two Fama-MacBeth regression models:
where R i,t is the monthly stock return; ME i,t21 is the lagged size; BM i,t21 is the lagged book-to-market ratio; I DNG,t is an indicator variable equal to 1 if firm i was downgraded by Moody's in the previous 12 months; I WDNG,t is an indicator variable equal to 1 if the firm's rating downgrade was preceded by a credit watch; and I DDNG,t is an indicator variable equal to 1 if there was no credit watch before the downgrade. The coefficient g DNG,t captures the abnormal stock returns associated with having a rating downgrade. The coefficients g WDNG,t and g DDNG,t capture the abnormal stock returns associated with a watchpreceded downgrade and a direct downgrade, respectively. Table 3 reports the time-series average of the coefficients g DNG,t , g WDNG,t , and g DDNG,t from November 1992 to December 2008 and the result of a paired two-sample, one-sided t test on the null hypothesis that g WDNG,t is no greater than g DDNG,t . We report both equalweighted and precision-weighted coefficients, in line with Dichev and Piotroski (2001) , as the number of rating downgrades changes over time. 12 Panel A of Table 3 reports the mean g DNG for the 1970-1997 period. Both equal-and precision-weighted averages are similar to those reported by Dichev and Piotroski, suggesting that significantly negative abnormal stock returns are associated with rating downgrades.
Based on our more recent data, Panel B reports the abnormal stock returns related to rating downgrades (Equation 1) and the abnormal stock returns related to watch-preceded downgrades versus direct downgrades (Equation 2), respectively. The significantly negative coefficient on g DNG shows that downgraded firms still have statistically significant and economically meaningful negative abnormal stock returns in our sample period. Further examination of g WDNG and g DDNG shows that the negative stock returns are driven mainly by firms receiving direct downgrades. The difference in abnormal stock returns between watch-preceded downgrades and direct downgrades (g WDNG 2 g DDNG ) is substantial, regardless of the weighting method. The difference under equal-weighting is statistically significant at the conventional level, and the difference under precisionweighting is significant at the 10% level. Overall, the results in Table 3 show that watchpreceded downgrades are associated with better post-downgrade stock returns than direct downgrades.
Fama-French Three-Factor Regressions
Our third long-term return measure is the Jensen's alpha from the Fama-French threefactor regression (Fama, 1998) . We form three event portfolios for each month from November 1992 to December 2008 by including (a) firms that are downgraded by Moody's in the 12 months before the portfolio-formation month (P1), (b) firms in (P1) with a rating downgrade that is preceded by a credit watch (P2), and (c) firms in (P1) that are not put on the downgrade Watchlist before being downgraded (P3). This event-portfolio method controls for the cross-sectional correlations of individual downgraded firms. For portfolios (P1) to (P3), we calculate equal-weighted and value-weighted portfolio returns, and then estimate the following three-factor regression model:
where R p,t represents the returns on our event portfolios (P1) to (P3); R f,t is the risk-free rate and, therefore, (R m,t 2 R f,t ) is the excess return on the market portfolio; SMB t is the difference between the returns of value-weighted portfolios of small-and big-firm stocks; and HML t is the difference between the returns of value-weighted portfolios of high and low book-to-market stocks. 13 The intercept a p is interpreted as the mean monthly abnormal return of the calendar-time portfolio. To estimate the impact of credit watches, we take the difference between the equal-and value-weighted portfolio returns of (P2) and (P3) to construct the zero-investment portfolio (P4), which takes a long position on watch-preceded- 
Equation 2: R i;t ¼ a t þ b 1;t log ME i;tÀ1 À Á þ b 2;t log BM i;t À1 À Á þ g WDNG;t I WDNG;t þ g DDNG;t I DDNG;t þ e it :
We run the cross-sectional regressions for each month and then take the equal-weighted average of the coefficients in the equal-weighted columns. We also use the inverse of the coefficients' cross-sectional standard error as weights and compute the precision-weighted averages in the precision-weighted columns. The p values for the t test are reported in square brackets.
downgrade firms and a short position on direct-downgrade firms. 14 We then estimate the following regression model:
where R WDNG,t is the return to the watch-preceded-downgrade portfolio (P2) and R DDNG,t is the return to the direct-downgrade portfolio (P3). Table 4 reports the estimated returns for equal-weighted portfolios in Panel A and for value-weighted portfolios in Panel B. The three-factor model explains the portfolio returns well, as shown in the overall model fit and the sign/significance of the factors' coefficients. In Panel A, the negative and significant alpha of 2.8% per month for the downgrade portfolio (P1) indicates substantial negative, long-term stock returns following rating downgrades. When we partition the sample downgraded firms into watch-preceded-and directdowngrade subsamples, however, we find that this negative alpha comes mostly from the direct-downgrade subsample (21.1% per month with a p value of .002). In contrast, the alpha for the watch-preceded-downgrade subsample is not significantly different from zero (0.4% per month with a p value of .260). The zero-investment portfolio that is long on rating-downgrade firms preceded by a watch and short on direct-downgrade firms earns significantly positive abnormal returns (0.7% per month with a p value of .017). (P1) . We also partition the portfolios with respect to whether these credit-rating changes are resolutions of a credit watch (P2) or not (P3). In addition, we form zero-investment portfolios (P4) that buy the watch-preceded portfolio (P2) and sell the direct-downgrade portfolio (P3). The p values for the heteroscedasticity-consistent t tests are in square brackets. MKT = market factor in Fama-French 3-factor model; SMB = size factor in Fama-French 3-factor model; HML = book-to-market factor in Fama-French 3-factor model.
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Panel B presents qualitatively similar results for the value-weighted portfolios. The direct-downgrade portfolio (P3) has a significantly negative alpha of 2.7% per month, while alpha for the watch-preceded-downgrade portfolio (P2) is not significantly different from zero. The value-weighted zero-investment portfolio earns a significantly positive alpha (1% per month with a p value of .003). Panel B suggests that small firms do not drive the watch effect, as is the case with many other anomalies (Fama & French, 2008) . 16 
Sensitivity Analysis
We conduct a few additional tests to check if our findings are sensitive to alternative research specifications and other confounding factors. First, we examine if our findings are driven by M&As. Chung et al. (2012) report that M&A announcements are often the events that trigger credit watch placements and rating changes. Several studies show that M&A deals by low book-to-market acquirers and/or deals using stock as the medium of payment are often value-destroying. Acquirers in such deals suffer post-M&A underperformance in stock returns over the long term, on average (Loughran & Vijh, 1997; Rau & Vermaelen, 1998) . The acquirers' low returns following M&As have an important implication for this study: Rating agencies may choose acquirers that are not engaged in valuedestroying deals for placement on credit watches, as rating agencies may have superior information (Jorion et al., 2005) . If Moody's Watchlist placement is positively associated with more successful M&As, firms with watch-preceded rating downgrades will outperform firms with direct rating downgrades. To disentangle the potentially confounding effect of M&As, we replicate our analysis excluding rating events that are most likely to be associated with M&As and find qualitatively similar results.
17 Second, we examine if our results are affected by delisted firms. After being downgraded, firms might perform so poorly that they are later delisted. During the 12-month period in our sample, 386 (17.2%) firms are either delisted or fail to pass our screening, of which 116 are watch-preceded downgrades and 270 are direct downgrades. This is of special concern for low-credit-quality firms. We find qualitatively similar results after excluding firms delisted within 12 months after downgrades. Third, we examine if our results are sensitive to momentum in stock returns, because prior studies suggest that momentum also affects long-term stock returns. We control for momentum as an additional factor and find a significant difference in post-downgrade stock returns between firms with watch-preceded downgrades and those with direct downgrades.
In summary, our analysis has so far shown a statistically and economically significant difference in the 12-month, post-downgrade abnormal stock returns between firms receiving watch-preceded downgrades and those receiving direct downgrades. Post-downgrade stock underperformance is significantly reduced, on average, if the downgrade is preceded by a credit watch.
The Early-Disclosure Effect Versus the Recovery Effect of Credit Watch
In this section, we investigate whether our findings are driven by two effects that are not mutually exclusive: the early-disclosure effect and the recovery effect.
The Early-Disclosure Effect
Firms with thinner information environments. Dichev and Piotroski (2001) show that stock underperformance is more pronounced for small and speculative-grade firms. Such firms are usually less attractive to institutional investors and have less media and analyst coverage, resulting in poorer corporate information environments. This makes it more difficult for investors to fully price the implications of downgrades in a timely manner, leading to greater post-downgrade stock underperformance. If credit watches attenuate investors' underreaction to downgrades because of the early-disclosure effect, we would expect the difference in post-downgrade stock returns between direct and watch-preceded downgrades to be greater among speculative-grade firms. If, instead, the recovery effect dominates, we would expect a greater difference in post-downgrade stock returns between direct and watch-preceded downgrades among investment-grade firms. Compared with investmentgrade firms, speculative-grade firms are less likely to attract long-term institutional investors, are more likely to have limited access to the capital market, and assume higher financing costs, all of which adversely constrain their recovery efforts. Therefore, to differentiate between the early-disclosure effect and the recovery effect, we partition the sample into investment-grade and speculative-grade subsamples. 18 We partition the downgraded firms into investment-grade and speculative-grade groups by their post-downgrade ratings. Investment-grade firms are those that maintain an issuer rating of Baa3 and above from Moody's after being downgraded. Speculative-grade firms have ratings of Ba1 and below after being downgraded. Table 5 reproduces all watch-preceded versus direct-downgrade tests in Tables 2 to 4 for investment-grade firms and speculative-grade firms, respectively.
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Panel A of Table 5 shows that only among investment-grade firms are the differences in post-downgrade CARs and BHARs between direct and watch-preceded downgrades significantly different from zero. Panel B reports comparisons of the coefficients in the FamaMacBeth regressions on the indicator variables for watch-preceded and direct downgrades and shows that only among investment-grade firms do those receiving watch-preceded downgrades outperform those receiving direct downgrades. Panels C and D of Table 5 present alpha of equal-weighted and value-weighted zero-investment portfolios, respectively. Again, the watch effect exists among investment-grade-downgrade firms but not among speculative-grade-downgrade firms.
Altogether, Table 5 shows that the difference in post-downgrade abnormal stock returns between watch-preceded and direct downgrades exists only among high-credit-quality firms, which is consistent with the recovery effect but not with the early-disclosure effect. Table 5 also shows that the partition based on credit quality/rating does not subsume the association between credit watch placements and post-downgrade abnormal stock returns.
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Additional tests for the early-disclosure effect. The early-disclosure effect implies that credit watch placements are informative and likely preempt the information content of subsequent rating downgrades. Dichev and Piotroski (2001) , for example, predict that the market's reactions to credit watch placements would affect reactions to downgrade announcements. We examine the 3-day abnormal stock returns adjusted for size and bookto-market ratio to the announcements of sample downgrades. We report the results in Panel A of Table 6 . We find that stock price reactions to downgrade announcements for watchpreceded downgrades are significantly reduced. The mean difference is 20.014 in CARs and 20.015 in BHARs, with p values of .030 and .016, respectively. 21 The results support the buy-and-hold returns for benchmark portfolios matched by size and book-to-market ratio for the 12 months after the credit-rating change. CARs are the cumulative raw returns of sample firms minus the cumulative returns for benchmark portfolios matched by size and book-to-market ratio for the 12 months after the credit-rating change. The p values for the t test are reported in square brackets under the mean abnormal returns, and the p values for the Wilcoxon signed-rank test are reported in square brackets under the median abnormal returns. Panel B presents the average coefficients on the credit-rating-downgrade indicators in the Fama-MacBeth regressions of monthly returns from October 1992 to December 2008. Panel B1 is for firms with post-downgrade credit ratings remaining at investment grade, and Panel B2 is for firms of speculative grade. In Model 1, we regress monthly returns on lagged logarithms of market equity and book-to-market ratio, plus an indicator that equals 1 if the firm is a parent firm with a credit-rating downgrade in the preceding 12 months. In Model 2, we include an additional indicator for the rating changes that are resolutions of credit watches. Model 1:
. Model 2:
. We run the regressions every month and then take the equal-weighted average of the coefficients in the equal-weighted columns. We also use the inverse of the coefficients' cross-sectional standard error as weights and compute the precision-weighted averages in the precision-weighted columns. an early-disclosure effect in the short-window around downgrade announcements, but the magnitude of this announcement-window effect is not large enough to explain the difference in long-term, post-downgrade stock returns. We also consider if the early-disclosure effect is limited to firms with high-quality information intermediaries that are capable of processing and interpreting the information content of watch placements for investors. Financial analysts, for example, may help investors interpret the information content of credit watches and thus contribute to the early-disclosure effect. We compare both 3-day stock returns to downgrade announcements and 12-month, post-downgrade CARs and BHARs between firms with high and low analyst following. We report the results in Panels B and C of Table 6 . Panel B shows that credit watches preempt greater stock price reactions to downgrades when firms are followed by more financial analysts. Panel C shows that higher analyst following is associated with less negative post-downgrade stock returns and the difference between direct and watch-preceded downgrades is larger for firms with high analyst following. These results suggest that the early-disclosure effect becomes stronger in both short-and long-term stock returns for firms followed by more financial analysts.
In addition, we examine the dispersion of analysts' earnings forecasts before and after rating downgrades for direct and watch-preceded downgrades, respectively. We report the findings in Figure 1 . We find that analyst forecast dispersion quickly decreases after watchpreceded downgrades but not after direct downgrades, and this effect is more salient for investment-grade firms. This finding suggests that credit watches help analysts predict downgraded firms' future earnings, which is consistent with credit watches' informational role.
Finally, we examine the long-term post-downgrade stock returns. The early-disclosure effect predicts that we would observe that more negative pre-downgrade stock returns are associated with reduced post-downgrade stock underperformance. 22 The diminished postdowngrade stock underperformance can result from pre-downgrade stock price reactions to credit watch placements, as investors come to expect a downgrade and react accordingly during the watch period. To explore this, we extend the testing window to 6 months before downgrades to cover the pre-downgrade watch period and examine downgraded firms' stock returns up to 36 months after downgrades. We report the total CARs and BHARs in Figure 2 . As we find that the difference in post-downgrade stock returns between direct and watch-preceded downgrades exists only among investment-grade firms, we also separate investment-and speculative-grade firms.
Several observations emerge from Figure 2 . First, consistent with Dichev and Piotroski's (2001) finding, speculative-grade firms have persistently negative and deteriorating stock returns after their downgrades. While the early-disclosure effect predicts a greater difference in post-downgrade stock returns among speculative-grade firms, we observe almost identical stock returns over the extended testing window between direct and watch-preceded downgrades among speculative-grade firms. Second, among investment-grade firms, those receiving watch-preceded downgrades clearly outperform those receiving direct downgrades in both pre-and post-downgrade periods. Investment-grade firms that receive watch-preceded downgrades show improvements in post-downgrade stock returns and overall better stock performance over the testing window. This cannot be explained by the early-disclosure effect but is consistent with the recovery effect of credit watches. Our results are not sensitive to the selection of the 6-month pre-downgrade window. We find qualitatively similar results if we further extend the window to 12 months before or 36 months before downgrades. Overall, Figure 2 suggests that the difference in post- Note. In Panel A and Panel B, CAR and BHAR are 3-day (1, 1) abnormal stock returns surrounding sample rating downgrades. CAR is the cumulative abnormal returns and BHAR is the abnormal buy-and-hold returns, both calculated using the Fama-French three-factor model. Panel C reports the 12-month, post-downgrade stock returns by analyst following. CAR and BHAR are defined in Table 2 . In all the panels, p values for the mean and median comparisons are reported in square brackets.
downgrade stock returns between direct and watch-preceded downgrades is unlikely driven by the early-disclosure effect and is, instead, more consistent with the recovery effect. In summary, the short-window stock price reactions to downgrade announcements and post-downgrade analyst forecast dispersion lend some support to the early-disclosure effect. We find, however, no significant difference in post-downgrade stock returns among speculative-grade firms. We also find better overall stock performance from pre-downgrade to post-downgrade for watch-preceded downgrades. These findings suggest that the observed difference in post-downgrade stock returns between direct and watch-preceded downgrades Note. This figure compares the dispersion of financial analysts' annual earnings forecasts for downgraded firms between direct and watch-preceded downgrades. Month 0 is the calendar month in which a sample firm is downgraded.
is more likely driven by other fundamental differences among the downgraded firms, for example, firms' ability to recover from credit deterioration.
The Recovery Effect
In the following tests, we provide direct evidence in support of the recovery effect. We argue that even though a watch firm's recovery effort fails to fully restore its credit quality during the watch period and thus fails to avoid a subsequent downgrade, being placed on a credit watch signals a better chance as well as greater effort to restore the firm's credit quality in the long run than those of a directly downgraded firm. We investigate whether the cross-sectional variation in downgraded firms' post-downgrade operating profitability, financial leverage, and overall default risk is related to pre-downgrade watch placements.
Post-downgrade operating profitability and financial leverage. A firm's operating profitability and financial leverage are key considerations when assessing its creditworthiness. We compare downgraded firms' profitability and financial leverage in the post-downgrade period using return on assets (ROAs) and debt-to-asset ratio. To control for the endogeneity in credit watch placement, we use the following logistic regression, which is similar to that in Chung et al. (2012) , to predict the likelihood of a downgraded firm being placed on watch: Figure 2 . Size-and-BTM-adjusted long-term stock returns around rating downgrades: Direct vs. watch-preceded downgrades. Note. This figure compares the long-term CARs and BHARs between direct downgrades and watchpreceded downgrades from 6 months before downgrades to 36 months after downgrades. Month 0 is the calendar month in which a sample firm is downgraded. BTM = book-to-market ratio; CARs = cumulative abnormal returns; BHARs = buy-and-hold abnormal returns.
where MULTINOTCH is a dummy variable for multi-notch downgrades; FALLANGEL is a dummy variable for downgrades to a speculative grade; TODEFAULT is a dummy variable for downgrades to a defaulting grade; SIZE is the log of pre-watch market capitalization; GROWTH is the log of pre-watch market-to-book ratio; LEVERAGE is the total debt scaled by total assets in the quarter before watch placement; ROA is the return on total assets in the quarter before watch placement; INTNG is the intangible assets scaled by total assets in the quarter before watch placement; INTCOV is the interest coverage ratio in the quarter before watch placement; RATING is the numerical value of issuers' pre-watch ratings, ranging from 1 for AAA to 23 for D; REGIND is a dummy for regulated industry; and INVEST is a dummy for investment-grade firms. 23 We then match the propensity for watch placement between firms receiving watch-preceded downgrades and directly downgraded firms. This propensity-matched comparison of ROA and debt-to-asset ratio provides further evidence on whether firms receiving watch-preceded downgrades are more successful in restoring their credit quality.
Panel A of Table 7 presents the ROAs for downgraded firms before and after rating downgrades. Among investment-grade firms, both firms receiving direct downgrades and those receiving watch-preceded downgrades show further deteriorating profitability in the year of downgrade. The latter, however, has a significantly smaller decrease in profitability. In the post-downgrade period, firms receiving watch-preceded downgrades restore their ROAs to the pre-downgrade level faster and significantly outperform directly downgraded firms in the first 2 years after downgrades. We do not observe such a significant difference in ROAs for speculative-grade firms. This is consistent with the notion that speculativegrade firms have limited access to external financing and are more likely to be financially constrained, leading to a limited ability to recover from credit deterioration.
Because we include pre-downgrade ROA in the watch-placement propensity model, we do not observe a significant difference in pre-downgrade ROA between direct and watchpreceded downgrades. This is important, because Barber and Lyon (1996) show that it is critical to control for pre-event performance when measuring post-event abnormal performance. As firms with watch-preceded downgrades and firms with direct downgrades have similar levels of ROA in the pre-downgrade event years, the observed superior profitability in post-downgrade years is not a continuation of firms' differing historical performance. This finding provides strong support for the recovery effect.
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Panel B of Table 7 compares the financial leverages between firms receiving watch-preceded downgrades and firms receiving direct downgrades. Among investment-grade firms, all downgraded firms show an increase of leverage in the year of downgrade. Those receiving watch-preceded downgrades, however, have a smaller leverage increase and significantly lower financial leverage in all years after downgrade. For speculative-grade firms, we observe higher average financial leverage and weaker evidence that those receiving watch-preceded downgrades are more effective in reducing financial leverage in the postdowngrade period.
Overall, Table 7 shows that firms receiving watch-preceded downgrades restore operating profitability and financial leverage more effectively than firms receiving direct downgrades. It provides direct evidence on the dimensions of improvement that result from on-watch firms' remedial actions. In the following analysis, we use an aggregated measure of downgraded firms' default risk to examine credit watches' recovery effect.
Post-downgrade overall default probability. We follow Vassalou and Xing (2004) and Bharath and Shumway (2008) and construct the variable for expected default risk (EDF), which originates from Merton's (1974) classic work and is widely used as a comprehensive instrument to proxy for firms' default risk. 25 We compute the EDF each month for all downgraded firms from 36 months before to 36 months after the rating downgrade month. Then, we group the EDF measures by event month, credit quality (investment grade vs. Note. This table presents the sample-downgrade firms' profitability (ROA) and financial leverage (debt over assets) before and after rating downgrades. The p values for one-sided t tests are reported in square brackets under the corresponding difference. Firms receiving watch-preceded downgrades are matched with firms receiving direct downgrades based on the propensity scores estimated from a logistic model using all rating downgrades. The logistic model is similar to that in Chung, Frost, and Kim (2012) and is presented as follows: prob(WATCH = 1) = f{MULTINOTCH, FALLANGEL, TODEFAULT, SIZE, GROWTH, LEVERAGE, ROA, INTNG, INTCOV, RATING, REGIND, INVEST}. MULTINOTCH is a dummy variable for multi-notch downgrades. FALLANGEL is a dummy variable for downgrades to a speculative grade. TODEFAULT is a dummy variable for downgrades to a defaulting grade. SIZE is the log of market capitalization. GROWTH is the log of market-to-book ratio. LEVERAGE is the total debt scaled by total assets. ROA is the return on total assets. INTNG is the intangible assets scaled by total assets. INTCOV is the interest coverage ratio. RATING is the numerical value of issuers' ratings, 1 for AAA to 23 for D. REGIND is a dummy for regulated industry. INVEST is a dummy for investment-grade firms.
speculative grade), and whether the downgrade was preceded by a watch. We report the findings in Figure 3 . Figure 3A presents the average EDFs for investment-grade firms. There is initially no difference in the EDF between direct downgrade and watch-preceded-downgrade firms, and both groups experience an increase in EDF in the pre-downgrade period. For firms receiving watch-preceded downgrades, EDF peaks in the month of downgrade, starts to decrease after downgrades, and reaches a level similar to that of 2 years before downgrade within 12 months. In contrast, for firms receiving direct downgrades, EDF drifts further upward immediately after downgrade and shows a much slower recovery in the post-downgrade period. It takes about 3 years for direct-downgrade firms to restore their EDFs to a similar pre-downgrade level. The EDFs for direct-downgrade firms are significantly higher than those of watch-preceded-downgrade firms in the period from Event Month 29 to Event Month 27. This comparison shows that, among investment-grade firms, those receiving direct downgrades have significantly higher default risk than those receiving watch-preceded downgrades around the rating-downgrade event and significantly slower restoration in default risk in the post-downgrade period. Figure 3B presents the average EDFs for speculative-grade firms. We observe no statistically significant difference in default risk between firms receiving direct downgrades and those receiving watch-preceded downgrades in the speculative-grade cohort.
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In both figures, we plot the distribution of credit watch placements relative to the rating downgrade month. Figure 3A shows that the pre-downgrade divergence of EDF between watch-preceded downgrades and direct downgrades for investment-grade firms is positively associated with the frequency of credit watch placements. This is consistent with the notion that credit watches inform investors of firms' changing credit quality before downgrades. We do not find a similar pattern among speculative-grade firms, however, in Figure 3B .
Overall, Figure 3 shows that, among investment-grade firms, those receiving watch-preceded downgrades are better at restoring their credit quality in post-downgrade periods than those receiving direct downgrades. The findings provide further support for credit watches' recovery effect with respect to post-downgrade stock performance.
Subsequent rating changes. As downgraded firms are often downgraded further in subsequent periods, we argue that post-downgrade recovery efforts help downgraded firms avoid further deterioration in credit quality and thus avoid subsequent downgrades. To the extent that pre-downgrade credit watch placements are associated with better restoration of downgraded firms' post-downgrade creditworthiness, we expect that firms receiving watch-preceded downgrades are less likely to be further downgraded, given that they demonstrate better post-downgrade recovery outcomes. We therefore examine the post-downgrade rating changes for direct and watch-preceded downgrades and report the results in Table 8 . Table 8 shows a significantly lower probability of further downgrade for firms receiving watch-preceded downgrades, and the result is driven mainly by investment-grade firms, consistent with our previous findings. The probability of a subsequent downgrade for firms receiving watch-preceded downgrades is only 21.8%, just over half of that for firms receiving direct downgrades (40.6%) in the first year after the downgrade. We find similar differences in 2 years and 3 years after downgrades. This finding not only shows that firms have incentives to make post-downgrade recovery efforts but also provides further evidence that firms receiving watch-preceded downgrades have higher recovery potential. is not affected by alternative research specifications, and the difference remains intact after controlling for confounding factors. We also investigate whether the difference in post-downgrade stock returns is driven by preemptive stock price reactions during the credit watch period (the early-disclosure effect) and/or by on-watch firms' efforts to restore creditworthiness (the recovery effect). We find mixed evidence about the early-disclosure effect. On one hand, we find evidence consistent with the early-disclosure effect in short-window stock price reactions to downgrade announcements and in analyst forecast dispersions after rating downgrades. On the other hand, we expect the early-disclosure effect to be more prominent for firms with poor informational environment. Yet, we find that the difference in post-downgrade stock returns exists only among investment-grade firms, which we consider to have relatively better information environments because they are larger, have better media and analyst coverage, and have higher institutional ownership than speculative-grade firms.
In contrast, we find robust evidence in support of the recovery effect on the long-term, post-downgrade stock returns. We analyze operating profitability, financial leverage, overall default risk around rating downgrades, and rating changes in post-downgrade periods and find that firms receiving watch-preceded downgrades recover better from credit deterioration and are less likely to be further downgraded. In addition, after including watchperiod stock returns, we find better long-term stock performance for firms receiving watchpreceded downgrades than for firms receiving direct downgrades. Our findings suggest that the recovery effect better explains the difference in the long-term, post-downgrade stock performance between direct and watch-preceded downgrades.
To summarize, our study provides new evidence to help understand credit rating's informational and contracting roles in the capital market (Frost, 2007) . Regarding the contracting role, our study provides new evidence in support of credit watches being an implicit contracting mechanism that induces firms to restore deteriorated credit quality, as proposed in Boot et al. (2006) . Our study also shows that the credit watch appears to reduce analysts' disagreement in interpreting downgrades, consistent with the informational role. In addition, our study highlights the importance of considering credit watches for future research that examines rating changes' long-term impact on firm performance and stock returns. Finally, future research may further explore factors that affect the effectiveness of credit watch's contracting role. For example, firms that are geographically closer to a rating agency may be more likely to take actions to address the agency's concerns expressed in a watch review as a recent study by Jaggi and Tang (2015) shows that geographical proximity has a positive impact on rating quality.
16. As the numbers of firms in our event portfolios vary from month to month, we also run the weighted Fama and French three-factor regressions, weighting each month by the number of firms in the portfolio. We find very similar results in the weighted regressions.
17. For all firms with rating changes or watch actions, we identify those that make an M&A (mergers and acquisition) announcement within a 4-month time window as being M&A-related. We then exclude all acquirers and targets from our sample of downgraded firms.
18. Another reason to consider on-watch firms' credit quality is that it can be a confounding factor in our analysis. Chung et al. (2012) report that Moody's Watchlist placement is positively related to pre-watch credit quality. As prior research shows that high-credit-quality firms earn higher returns than low-credit-quality firms (Campbell, Hilscher, & Szilagyi, 2008; Griffin & Lemmon, 2002) , the observed better post-downgrade abnormal stock returns for watch-preceded downgrades could simply be a credit-quality effect. Therefore, on-watch firms' credit quality needs to be incorporated into the analysis.
19. Note that speculative-grade firms include firms that are downgraded from the investment grade.
These fallen angels might suffer greater losses than other speculative-grade firms, and they might dominate the speculative-grade sample, thereby driving our result. We use the beforedowngrade rating to sort firms into investment grade and speculative grade, and the results are qualitatively similar to those reported in Table 5. 20. As an additional robustness check (results not tabulated), we include the estimated firm-level default risk as an additional control variable in the Fama-MacBeth regression and find qualitatively similar results. 21. Our finding is consistent with that in Holthausen and Leftwich (1986) and is based on a larger sample over a much longer period.
22. Rating agencies' own statistics show that placements on watch for downgrade and actual downgrades are highly correlated. Keenan et al. (1998) , for example, report that nearly 66% of firms placed on Moody's Watchlist are subsequently downgraded.
23. The propensity-matching approach controls for other covariants related to credit watch placements and does not assume linearity in the relation between return on asset (ROA) and watch placements. See the note in Table 6 for more details.
24. For robustness, we compare industry-adjusted ROA between firms receiving direct-and watchpreceded downgrades in the same window periods, controlling for pre-downgrade ROA, and find qualitatively similar results (not tabulated).
25. For each month between October 1992 and December 2008, we initiate firm value and volatility with equity value and equity volatility, and compute the equity value implied from the BlackScholes-Merton formula every day for the previous year. With estimated daily equity values, we compute equity volatility, which is plugged back into the Black-Scholes-Merton formula. We repeat the process until convergence. To avoid the influence of extreme values, we winsorize the sample by the lower and upper 2.5%.
26. As a robustness check, we define the watch placement month as month 0 for watch-preceded downgrades and the downgrade month as month 0 for direct downgrades. Assuming firms make recovery efforts only after the explicit rating actions (watch placements or downgrades), this specification allows testing windows of the same length for the two types of downgrades. We find qualitatively similar results (not tabulated).
